Studies on pulmonary surfactant. Effects of cortisol administration to fetal rabbits on lung phospholipid content, composition and biosynthesis.
Corticosteroids are known to accelerate maturation of the fetal lung and production of surfactant. We examined the effect of cortisol administration to fetal rabbits on the phospholipid content and composition of lung lavage and lung tissue, as well as on the activities of enzymes involved in the synthesis of phosphatidylcholine and phosphatidylglycerol, the major surface-active components of surfactant. Cortisol was administered by intrauterine injection at 25 days' gestation and the fetuses were delivered at 27 days (full term, 31 days). Saline-injected fetuses, littermates of the cortisol-treated as well as non-littermates, were used as controls. The amount of phospholipid in lung lavage from the hormone-treated fetuses was almost double that of the saline-injected controls and was similar to that of an untreated fetus of more than 30 days' gestation. Similarly, the phospholipid composition of lung lavage from the hormone-treated fetuses was similar to that of an untreated fetus at a greater gestational age. These data, therefore, suggest that cortisol acts by accelerating physiological development. Cortisol administratration stimulated the activity of cholinephosphate cytidylyltransferase and lysolecithin acyltransferase to a small, but statistically significant extent. This is also consistent with an acceleration of normal development. The stimulation of lysolecithin acyltransferase is of interest, since this enzyme is believed to be involved in the synthesis of dipalmitoylglycerophosphocholine, the major surface-active species of phosphatidylcholine. Cortisol administration had no effect on the activities of pulmonary choline kinase, cholinephosphotransferase, lysophosphatidic acid acyltransferase and glycerolphosphate phosphatidyltranferase, although we have previously shown the latter enzyme to be stimulated following a longer period of exposure to the hormone. Saline injection produced some maturational effects presumably as a result of stress, which may be mediated by corticosteroids or other hormones.